The Shb adaptor protein causes Src-dependent cell spreading and activation of focal adhesion kinase in murine brain endothelial cells.
The mechanisms leading to focal adhesion kinase (FAK) activation remain obscure. We have investigated the role of the adaptor protein Shb in cell spreading and the regulation of FAK phosphorylation in immortalised brain endothelial (IBE) cells. Fibroblast growth factor 2 (FGF-2) stimulation lead to a direct association between Shb and FAK, which was mediated by the phosphotyrosine binding (PTB) domain of Shb. IBE cells overexpressing wild-type or R522K Shb (with an inactive Src homology 2 (SH2) domain) displayed increased FAK phosphorylation as well as enhanced spreading when seeded on collagen. FGF-2-induced tyrosine phosphorylation of Shb was dependent upon Src activity but independent of FAK activation. The use of Rat-1 fibroblasts overexpressing a temperature sensitive v-Src (tsLA29) confirmed that active Src enhanced Shb phosphorylation. The data indicate that Shb binds directly to FAK and regulates its phosphorylation leading to enhanced cell spreading in a Src-dependent manner.